Child maltreatment is a widespread public health problem associated with a range of mental health disorders later in life. In order to effectively address these disorders, there is a need to understand more about the mental health consequences of different types of child maltreatment. This study examines the associations between prospectively substantiated child maltreatment (ages 0-14 y) and reports of hallucinations and delusional experiences at 21 years after birth. As well, we examined 12-month and lifetime psychotic disorders using data from a longitudinal birth cohort. The study comprised 3752 participants from the Mater-University of Queensland Study of Pregnancy, a prospective Australian prebirth cohort study. Psychotic experiences and 12-month and lifetime psychosis were measured using the Achenbach Young Adults Self-Report, the Peter's Delusions Inventory, and Composite International Diagnostic Interview at the 21-year follow-up. In adjusted analyses, those children who had experienced any maltreatment and who were emotionally abused and neglected were more likely to report (1) hallucinations and lifetime delusional experiences and (2) more likely to experience lifetime psychosis than their nonabused counterparts. In expanded models, those exposed to multiple forms of maltreatment, in particular with emotional abuse and neglect, had an increased likelihood of hallucinations and delusional experiences. There is an association between child maltreatment, especially emotional abuse and neglect, and later hallucinations, delusional experiences, and psychosis. It is, however, relevant to note that the vast majority of children experiencing childhood maltreatment do not appear to develop psychotic experiences or psychotic disorder. Further research to determine the reasons for highly variable outcomes of child maltreatment is warranted.
Introduction
Child maltreatment is a widespread public health problem leading to a range of mental health disorders later in life. An association between childhood maltreatment and psychotic disorders has been reported in 2 systematic reviews, 1,2 although there are 3 limitations commonly seen in studies examining this association. These include reliance on cross-sectional designs that have used self-report measures of child maltreatment [3] [4] [5] [6] [7] in clinical samples with the consequent possibilities of recall, help-seeking, or rumination bias. 7, 8 There has also been a tendency to focus on a specific type of maltreatment 3, 5, 6, 9 particularly sexual abuse 8, 10 with less emphasis on emotional abuse and neglect. Furthermore, many studies have considered specific types of child maltreatment, for example, sexual abuse, despite the fact that child maltreatment often co-occurs with other forms of abuse or neglect. 11, 12 For instance, exposure to 2 or more overlapping types of child maltreatment, referred to as "multitype" 11 or "expanded hierarchical type" maltreatment, 12 may be associated with differing mental health outcomes. The inclusion of multiple types of child maltreatment can therefore provide a better understanding of the association between child maltreatment and psychosis. 13 Finally, developmental delays and childhood emotional and behavioral problems 4, [14] [15] [16] may also confound the relationship between child maltreatment and psychosis in adulthood. In addition, children exposed to maltreatment may be at increased risk of alcohol use 17 and cigarette smoking, 18 established antecedents for psychosis. 17, 19 Childhood maltreatment and psychotic experiences may also share some common antecedents including gender, 20 poor academic performance, 21 poverty, 22 poor parental mental health, 23 and environmental disadvantages including living in a neighborhood problem area. 24 As a result of these methodological limitations, an explanation for the association between psychosis and earlier childhood maltreatment, as an independent risk factor, remains unclear. 13 To our knowledge, none of the available studies have examined the association between independently verified maltreatment in childhood and later psychotic experiences or psychotic disorder while controlling for childhood and adolescence emotional and behavioral problems, alcohol use and cigarette smoking, as well as young adulthood social deprivation.
This study therefore examined the association between different types of substantiated child maltreatment and self-reported psychotic experiences as measured by the Young Adult Self-Report (YASR) items and the Peter's Delusions Inventory (PDI) using data from a large population-based birth cohort study. Furthermore, we investigated any association between the number of maltreatment reports and hallucinatory or delusional experiences. The study also assessed whether child maltreatment was associated with a 12-month or lifetime diagnosis of nonaffective psychosis using the Composite International Diagnostic Interview (CIDI).
Methods and Statistics

Study Design and Participants
Data are from the Mater-University of Queensland Study of Pregnancy (MUSP). This is a prospective prebirth cohort of mothers recruited consecutively during their first antenatal clinic visit at the Mater Hospital from 1981 through to 1983 in Brisbane, Australia. A total of 8556 mothers were initially approached and 8458 accepted the invitation. Of these, 7223 gave birth to a live, singleton baby at the hospital, who neither died nor was adopted out prior to discharge. Mothers were assessed at 3-5 days and 6 months postpartum, as well as at 5, 14, and 21 years of the index child's age. Children were also assessed at all the follow-ups. Details of the MUSP are found elsewhere. 25, 26 The MUSP data have been linked to substantiated cases of child maltreatment reported to the child protection government agency up to the age of 14 years. The current study consisted of those young adults for whom there were complete data on hallucinations, delusional experiences, and Diagnostic and Statistical Manual of Mental Disorders, 4th Edition (DSM-IV) psychosis at the 21-year follow-up (supplementary figure 1) . The mean age of participants was 20.6 years. The study was approved by the Human Ethics Review Committee of the University of Queensland and the Mater Hospital. Family members provided consent up to the 14-year follow-up. Participants provided informed consent at the 21-year follow-up.
Measures
Substantiated Childhood Maltreatment
Alleged cases of childhood maltreatment (including physical, sexual, and emotional abuse and neglect) are notified to the child protection agency. This study used state-wide child protection records of childhood maltreatment up to 14 years of age. Notifications of maltreatment included mandatory reports from medical practitioners and referrals from the general public to Families, Youth and Community Care Queensland (FYCCQ). Notified cases of childhood maltreatment were investigated by child protection case workers and then there was a determination of whether suspected cases were substantiated. Substantiated cases of maltreatment included those confirmed cases by FYCCQ with evidence of "reasonable cause to believe that the child had been, was being, or was likely to be abused or neglected." Substantiated sexual abuse included when there was confirmation for "exposing a child to, or involving a child in, inappropriate sexual activities." Physical abuse involved "any nonaccidental physical injury inflicted by a person who had care of the child." Emotional abuse included "any act resulting in a child suffering any kind of emotional deprivation or trauma." Similarly, childhood neglect encompassed a "failure to provide conditions that were essential for the healthy physical and emotional development of a child." Childhood experiences of "neglect" were intended to incorporate both physical and emotional neglect by those who were taking care of a child. 27 Data were anonymously linked to the MUSP longitudinal database. 28 The present study used 4 hierarchical categories of substantiated childhood maltreatment cases (ie, sexual abuse, physical sexual abuse, emotional abuse and neglect) 12 to examine the associations between each form of child maltreatment and psychosis outcomes. The "no maltreatment" was used as a reference group. Given overlaps across subtypes of childhood maltreatment, the study used "multitype" 11 or expanded hierarchical 12 childhood maltreatment models to examine the associations between co-occurring multiple types of childhood maltreatment and psychosis outcomes. The "multitype" model encompasses the effects of multiple exposures to more than one form of child maltreatment. 11 This model represents exposure to multiple forms of child maltreatment so as to assess whether there were any changes in the strengths of the associations between "poly-victimization" and the outcomes. It also serves as a proxy measure for a higher severity of exposure to maltreatment. This scheme of child maltreatment classification has greater predictive validity in substantiated cases of childhood maltreatment. 12 Frequency of maltreatment substantiation 29 was recorded and the associated outcomes were examined. The 2 categories of "number of childhood maltreatment substantiations" were used to determine outcomes included "only one episode" and "two and more episodes," as well as "no maltreatment" (reference group).
Assessment of Psychosis Outcomes
The study used 2 items from Achenbach's YASR Behavior Checklist 30 to assess for psychotic experiences, including hallucinations, over the previous 6 months: "I hear sound or voices that other people think are not there" ("auditory hallucination" hereafter) and "I see things that other people think are not there" ("visual hallucination" hereafter). The responses were recorded on 3 Likert scales: (1) not true, (2) somewhat or sometimes true, and (3) very or very often true. The latter 2 were combined into 1 category and the hallucination responses dichotomized as "not true" (reference) and "sometimes/very often true."
The reliability of self-report measures for assessing hallucinations in adolescents has been established. 31 Of all psychotic experiences, self-reported hearing voices or sounds that others do not hear was the strongest predictor of clinically verifiable auditory hallucinations (positive predictive value [PPV] = 71.4% and negative predictive value [NPV] = 90.4%), with visual hallucinations also showing moderate predictive power (PPV = 81.8% and NPV = 80%). 31 Hallucination items from the YASR have been used in previous longitudinal studies. 32, 33 The analyses also used the 21 item (α = .80) PDI to assess delusional experiences ("delusions" hereafter) at the 21-year follow-up. Young adults were invited to endorse whether they ever had experiences, such as "feel as if people seem to drop hints about them or say things with a double meaning, things in magazines or on TV were written especially for you, etc." using a forced No (1) or Yes (2) response options. The PDI was derived from the Present State Examination 34 and has been validated in clinical 35 and population 36 samples. The response scores were summed and defined "normal" and "elevated (top decile)."
Twelve-month and lifetime nonaffective psychosis, based on the DSM-IV, 37 was assessed using the CIDIAuto, version 2.1 38 at 21 years of age. The DSM-IV has been validated for nonaffective psychosis in clinical samples. 39 Specific diagnoses identified using the CIDI-Auto module were any DSM-IV diagnoses of schizophrenia, schizophreniform, schizoaffective, delusional, and brief psychotic disorders with ICD-10 codes of 295, 295.4, 295.7, 297.1, and 298.8, respectively. Overall, a total of 19 participants met diagnostic criteria for nonaffective psychosis in the past 12 months and 36 DSM-IV lifetime psychosis cases were identified.
Confounders
We adjusted for potential confounders on the basis of bivariate analyses or from the literature. [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] These were grouped into the following 3 categories.
Early Childhood and Adolescence Behavior Problems
We included maternal reports of attention deficit hyperactivity disorder (ADHD) symptoms in their child at the age of 5 years using 6 items (α = .67) from the Child Behavior Checklist (CBCL). 40 The problems included the following: "the child acts too young for his/her age," "concentration problems," "restlessness," "lost in thoughts," "nervousness," and "poor coordination." These items were recoded and rated on 3 scales: never = 0, sometimes = 1, and often = 2. The total score ranged from 0 to 12. The scale was then dichotomized into normal for scores of 0-6 and elevated for scores between 7 and 12. The ADHD subscale of the CBCL is a widely used and well-validated instrument for assessing symptoms of child psychopathology. 41, 42 The frequency of aggressive behavior was assessed from maternal reports at 14 years old using 10 items (α = .85) from the CBCL aggression short form. 40 These items ranged from simple argument to involvement in physical attacks. This variable was rated and recoded as never = 1, sometimes = 2, and often = 3. The response to each item was summed and the top 10% cutoff 43 was used to dichotomize into normal vs aggressive behavior.
Self-reported alcohol use and cigarette smoking status were obtained at 14 years. Adolescents were asked how often they drank alcohol and their responses were coded as "rarely-never" and "sometimes-often." Adolescents were also asked how many cigarettes they smoked in the last week. Their responses were coded as "no" for nil and "yes" for 1-50+ smokes/wk.
Young Adult Characteristics at the 21-Year Follow-up
The analyses included 5 sociodemographic characteristics: gender, receiving social security benefits, educational level, marital status, and characteristics of their neighborhood. The latter was assessed by asking how much of a problem various behaviors were in the area where they lived. The scale comprised 9 items (α = .81). The items were: the presence of vandalism/graffiti, house burglaries, car stealing, violence in the streets, unemployment, noisy and/or reckless driving, alcohol and drug abuse, and school truancy. The measure had 5 response options ranging from do not know = 1 to major problem = 5. The top decile of mean scores was taken to represent a "high" residential problem area and the variable was dichotomized into "normal" and "high." Gender was coded male and female and included in the analyses. Baseline analyses of the association between child maltreatment and psychosis by gender did not show any statistically significant differences.
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Maternal/Family Characteristics From Early Childhood Through Adolescence
The study included 3 maternal and/or familial characteristics from pregnancy through to when the child was 14 years old. Mean familial income was assessed at 4 points in time from pregnancy to 5 years. This was dichotomized into mid-to-high income (>$12 133/y) vs consistent poverty (<$12 132/y). These thresholds were based on estimates of the poverty level from 1981 to 1983. 44 Additionally, maternal perceived stress from pregnancy through to 6 months postpartum was assessed using 4 items (α = .84) and experience of stress was rated as never = 0, rarely = 1, some of the time = 2, most of the time = 3, and all the time = 4. 45 A composite variable for stress was created by summing reported symptoms from pregnancy to 6 months postpartum: 0-6 symptoms = nil and 7-16 symptoms = stress.
Violence in the home was assessed at 14 years using the modified Conflict Tactics Scale 46 with 7 items (α = .69) asking whether disagreements at home were resolved with violent actions. Items were recoded as never = 1, sometimes = 2, and often = 3. Scores were summed to provide a composite variable where higher scores represented increased violence (low/high). The test re-test reliability of this scale has been found to be consistent. 47 
Analyses
The characteristics of study participants with, and without, a history of child maltreatment were compared using Pearson chi-squared statistic with 2-tailed P values. Analyses were undertaken for the male and female combined sample as there were no gender differences in psychotic outcomes and psychosis. Chi-squared tests were also used to compare the 2 groups for the presence of psychotic features at 21 years old. Logistic regression analyses were also carried out. First, unadjusted analyses were hierarchically done for each predictor and against each outcome. Second, a multivariable logistic regression model was used to adjust for the selected 12 confounders to obtain the maximum likelihood estimates of the adjusted ORs (AORs) with 95% CIs and the independent effect of each predictor variable on psychotic experiences and psychotic disorder using a "not any maltreatment" category as a reference group. This category excluded both notifications and substantiations for any child maltreatment, representing the "never maltreated" group. Further, the associations between numbers of substantiated child maltreatment episodes, across psychotic outcomes, were examined by repeating the above models. The OR, as used in this study, is the increase in risk of psychotic experiences and psychotic disorder associated with an increase in the child maltreatment value by 1 unit. Two sets of analyses were undertaken. In the first, all variables were entered into the model on the basis of being associated with the independent or dependent variables, theoretically, or on bivariate analysis. The second model was conducted as a sensitivity analysis. In this model, forward stepwise model was conducted in which variables were entered according to their association with each outcome until no more reached statistical significance. Only variables significantly associated with the outcome on multivariable analysis were included in the final run of this model. Finally, qualitative descriptors of the effect size for the ORs 48 were used to assess the magnitude and strength of the association for adjusted models. Small effect sizes were defined as ORs of less than 2, medium effects as ORs of between 2 and 4, and large effects as values of more than 4.
Attrition
To account for attrition, weighted analysis was carried out using inverse probability weighting 49 in 3 steps. First, unadjusted logistic regression analyses were carried out for confounders included in the study against attrition as an outcome (nonmissing vs missing) to identify those variables associated with attrition. Second, multivariable logistic regression analysis was used to determine independent predictors of attrition and to generate weights for each variable used in the study. Third, the final, fully adjusted models were repeated by including the weighted variable into the models to determine whether attrition had affected the findings. Statistical analyses were done using SPSS for windows setting the level of significance at P value of .05.
Results
Data on psychotic experiences were available for up to 3752 participants at the 21-year follow-up (supplementary figure 1). In unadjusted attrition analyses, being female, consistent familial poverty over the first 5 years of age and violence in the home at the 14 year followup were associated with higher rates of attrition. None of this reached statistically significant levels in multivariable analyses of attrition (supplementary table 1). Substantiation of child maltreatment predicted higher rates of attrition, where about 33% substantiated cases were lost to follow-up.
In the birth cohort (n = 7223), there were 789 notifications for any maltreatment, of which 663 and 500 were for abuse and neglect respectively, after excluding 9 participants for whom child protection data were not available. Of the included participants, 4.5% (n = 167) had experienced any substantiated child maltreatment. The rates of any substantiated child maltreatment were associated with measures of social disadvantage. Those young adults who were receiving social security benefits (χ 2 (df = 1) = 45.17, P < .0001), had incomplete high school education (χ 2 (df = 1) = 72.04, P < .0001), who were never married (χ 2 (df = 1) = 14.7, P = .002), were living in residential problem area (χ 2 (df = 1) = 17.51, P < .0001), and had a mother who experienced chronic stress (χ 2 (df = 1) = 12.29, P = .002) were more likely to have been exposed to child maltreatment. These associations were similar across all forms of substantiated child maltreatment. Similarly, being on social security benefits (P < .0001), living in a problem area (P < .0001), aggression (P = .004), alcohol use (P < .0001), and cigarette use at 14 years (P < .0001) were significantly associated with hallucinations, delusional experiences, and psychosis in all models. Maternal reports of ADHD at 5 years old were associated with an increased risk of lifetime psychosis (P <.001).
The prevalence of both auditory and visual hallucinations was 7.1%. The rates were higher for those who experienced any form of child maltreatment (auditory: P = .013; visual: P = .005). Those who were emotionally abused and neglected were more likely to have auditory and visual hallucinations. 33 ) and neglect (AOR = 2.14; 95% CI: 1.14-4.03) significantly and persistently associated with auditory hallucination even after adjustment. There was a small effect size for emotional abuse and a medium for neglect. Only neglect was associated with visual hallucination (AOR = 2.28; 95% CI: 1.34-4.12) with a medium effect size in the adjusted model (table 1) .
Of the 3729 participants who had data for the PDI, 9.5% (n = 353) of individuals reported the highest decile for delusional experiences at the 21-year follow-up. Of these, 19.6% (n = 32) had experienced substantiated child maltreatment. Children who have experienced any maltreatment were about twice as likely to score in the highest decile of the PDI. In unadjusted logistic regression analyses, all forms of child maltreatment were associated with delusions, CORs ranging 2.31-3.78. These results remained significant after adjusting for potential confounding variables except in the cases of sexual and physical abuse. The AORs (95% CIs) were 2.13 (1.23-3.67) and 2.72 (1.54-4.82) for emotional abuse and neglect, respectively. The effect size for the association with delusional experiences was small for any maltreatment and medium for emotional abuse and neglect (table 2) .
In expanded hierarchical models, all composite categories that included different forms of child maltreatment were related to subsequent delusional experiences, with AORs of 1.89-3.68, except for "emotional abuse or neglect with physical abuse" category. These models had medium effect sizes. The combinations of emotional abuse (AOR = 1.98; 95% CI: 1.06-3.69) and neglect (AOR = 2.78; 95% CI: 1.37-5.68) were associated with Note: Adjusted for youth gender, attention deficit hyperactivity disorder at 5 y, alcohol use at 14 y, smoking at 14 y, aggressive behavior at 14 y, receiving benefits, educational levels, marital status, residential problem area at 21 y, familial income over the first 5 y, chronic stress over first 6 mo, and maternal reports of violence in homes at 14 y.
Statistically significant values are given in italics.
auditory hallucination with small and medium effect sizes, respectively. Similarly, physical abuse or neglect (AOR = 1.79; 1.05-3.07) was associated with auditory hallucination and found to have small effect (table 3) . More frequent episodes of substantiated child maltreatment significantly associated with delusional experiences (AOR = 1.47; 95% CI: 1.10-1.95) but not hallucinations. The effect sizes for the former were small (table 4) .
At the 21-year follow-up, there were CIDI data available on the presence of any DSM-IV diagnosis of psychosis for 2558 participants, the 12- Those who were exposed to the composite categories of maltreatment that included emotional abuse, neglect, and any maltreatment had increased odds of 12-month (AOR = 14.99; 95% CI: 2.97-75.77) and lifetime psychosis (AOR = 5.14; 95% CI: 1.04-25.36) compared with those who had not experienced maltreatment. Similarly, those who experienced any maltreatment (AOR = 3.12; 95% CI: 1.13-8.61) and exposed to physical abuse or neglect were at greater risk of lifetime psychosis (AOR = 4.48; 95% CI: 1.43-14.11). The effect sizes were medium to large ranging from 3.12 to 14.99 (table 6 ). The greater the number of child maltreatment substantiations, the greater was the likelihood of a lifetime diagnosis of psychosis (table 4) .
We found similar results for all types of child maltreatment and all outcomes in the forward stepwise model where variables were entered according to their One or more substantiated sexual, physical, and emotional abuse. Note: Adjusted for youth gender, attention deficit hyperactivity disorder at 5 y, alcohol use at 14 y, smoking at 14 y, aggressive behavior at 14 y, receiving benefits, educational levels, marital status, residential problem area at 21 y, maternal familial over the first 5 y, chronic stress over first 6 mo, and maternal reports of violence in homes at 14 y. Statistically significant values are given in italics.
association with each outcome until no more reached statistical significance. Finally, analyses using weighted data did not significantly change both the magnitude and direction of association for all outcomes.
Discussion
The current study, to our knowledge, is the first longitudinal study to establish an association between prospectively substantiated child maltreatment and subsequent hallucinations, delusional experiences, and a diagnosis of psychosis, while adjusting for a wide range of confounding factors. For instance, physical abuse was associated with visual hallucinations while any maltreatment, as well as emotional abuse and neglect, were associated with delusional experiences. These associations were consistent for those who experienced both emotional abuse and neglect and other co-occurring maltreatment. Finally, emotional abuse and neglect and any combination of maltreatment were associated with a 12-month and lifetime diagnosis of psychosis. Adjustment for all selected confounders including childhood ADHD symptoms, adolescent aggression, alcohol use, and cigarette smoking did not substantially change the magnitude and direction of the association. The findings demonstrated small to very large effect sizes 48 in adjusted models, dependent on the psychosis outcome. Effect sizes were largest for the association between child maltreatment and later diagnoses of psychosis. Early emotional and behavioral problems, therefore, were unlikely to explain the observed associations between child maltreatment and psychosis.
This study has a number of strengths. It is the first to assess the association between co-occurring forms of substantiated child maltreatment and lifetime psychosis controlling for familial-and individual-level factors including markers of early emotional disorders, adolescence behavior problems, alcohol use, and cigarette smoking. The use of government substantiated cases avoids any ambiguity regarding definitions of child maltreatment and reduces the chance of recall bias. The use of prospectively measured, agency-substantiated child maltreatment also has the advantage of identifying specific numbers and types of maltreatment over self-reported recall of childhood experiences at later stages of life. 50 The inclusion of co-occurring child maltreatment also enabled the comparison of outcomes based on exposures to both single and multiple forms of maltreatment. This helps determine the degree to which different combinations of co-occurring maltreatment predispose to subsequent psychosis. The longitudinal assessment of a range of childhood and adolescence behavior problems enabled adjustment for individual and familial factors. Lastly, the study revealed consistent findings across a range of child maltreatment categories suggesting reliability of child maltreatment measurement.
The current study also has some limitations. Firstly, there was the extent of attrition in the sample that had occurred .017
Note: Adjusted for youth gender, attention deficit hyperactivity disorder at 5 y, alcohol use at 14 y, smoking at 14 y, aggressive behavior at 14 y, receiving benefits, educational levels, marital status, residential problem area at 21 y, familial income over the first 5 y, chronic stress over first 6 mo, and maternal reports of violence in homes at 14 y.
by the 21-year follow-up. We attempted to minimize the effects of this by weighted analysis using inverse probability weighting. In addition, although emotional abuse or neglect were associated with later psychosis, the study could not determine whether physical or sexual abuse were independently associated with psychosis. The use of substantiated official records may not have reflected the actual rates of child maltreatment. On the one hand, this may have underestimated the true prevalence of child maltreatment. On the other, it may have overestimated the association with subsequent psychotic symptoms as our definition may have excluded less severe forms of child maltreatment that possibly do not lead to psychosis. 50 Moreover, due to the small number of cases in each psychosis diagnosis, it was not possible to perform subgroup analyses to explore whether child maltreatment may have been associated with specific psychotic diagnoses such as schizophrenia. Twentyone years old is a relatively young age for the diagnosis of psychosis and some of the sample may yet transition to psychosis at a later stage. The small sample size resulted in wide CIs despite robust effect sizes for psychosis diagnosis, which may have rendered some associations nonsignificant due to lack of statistical power. Despite its psychometric properties, the CIDI may not adequately identify low prevalence disorders such as psychosis because of low sensitivity 51 and/or specificity. 52 Ideally, we would have used clinical records but these were not available. Although child maltreatment, 53, 54 early personality disorders, 54 and cannabis use may be synergistically interacting risk factors for psychosis, 53, 55 we could not control for early cannabis use and personality traits given these were not recorded.
Interestingly, sexual abuse was not associated with psychotic-like experiences and psychosis. Methodological issues including the under reporting of sexual abuse to child protection authorities 56 due to secrecy, 57 the invisible nature of the scene, 58 victim's feelings of guilt, and shame about disclosing sexual abuse incidents 59 may artificially underestimate the prevalence of this form of maltreatment in this study. On the other hand, it may be that given the greater severity of sexual abuse over other forms of child maltreatment, 57, 60 reporting leads to early intervention, so minimizing subsequent harm 57 and resulting in the observed weak association.
The underlying mechanism linking child maltreatment with later mental health still remains unclear. One possible explanation is that exposure to child maltreatment in those with underlying genetic vulnerabilities 5 may increase risk of psychosis. 22, 61 Additionally, Note: Adjusted for youth gender, attention deficit hyperactivity disorder at 5 y, alcohol use at 14 y, smoking at 14 y, aggressive behavior at 14 y, receiving benefits, educational levels, marital status, residential problem area at 21 y, familial income over the first 5 y, chronic stress over first 6 mo, and maternal reports of violence in homes at 14 y. Statistically significant values are given in italics. a Any maltreatment included one or more substantiated sexual, physical, and emotional abuse and neglect. One or more substantiations for sexual, physical, and emotional abuse. Note: Adjusted for youth gender, attention deficit hyperactivity disorder at 5 y, alcohol use at 14 y, smoking at 14 y, aggressive behavior at 14 y, receiving benefits, educational levels, marital status, residential problem area at 21 y, familial income over the first 5 y, chronic stress over first 6 mo, and maternal reports of violence in homes at 14 y.
child maltreatment may affect neurobiological pathways involved in stress regulation, such as hypothalamic-pituitary-adrenal axis, 62 leading to cortisol dysregulation 63 and heightened stress sensitivity in adulthood. 64 Thus, in turn, this may predispose to psychotic symptoms and psychotic disorders. 65 Child maltreatment may also have an effect on brain structure and function, 66, 67 leading to a range of neurobiological psychopathologies. [68] [69] [70] For instance, limbic irritability leading to epileptiform activity has been observed in people with a history of maltreatment. 71 The picture is complicated by the finding that behavior problems in childhood and adolescence may also be antecedents for both child maltreatment and psychosis, 4, 14 which is consistent with our finding that early problem behaviors at 5 and 14 years of age, as well as later social deprivation, were independently associated with psychosis.
In summary, emotional abuse, neglect, and co-occurring multiple forms of maltreatment are associated with later psychotic experiences and disorder. The findings have important implications for the prevention and treatment of both child maltreatment and psychosis. Effective prevention and early intervention for child maltreatment may prevent psychosis. Provision of parenting skills training and supporting vulnerable families can reduce the risk of child maltreatment and its associated adverse mental health outcomes. 72 In the provision of those with psychotic disorder, it is important clinicians screen for child maltreatment. 7 Finally, in those exposed to child maltreatment, health professionals and carers should maintain an increased index of suspicion for incident psychosis so that care can be provided in the earliest stages of morbidity.
Conclusion
Emotional abuse, neglect, and co-occurring multiple forms of child maltreatment are associated with both psychotic experiences and psychotic disorders in later life. The association is independent of multiple factors that might have plausibly mediated the relationship. Further research into the mechanism underpinning the association between childhood maltreatment and psychosis outcome is warranted.
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